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(71) 1, KOK HI NOGU< 0 a subject 
[apa idi - 5 ' home, Y 

t Japan, do hereby de< 
the hit . hat a patent 

5 may be granted to me, and tie method by 
which it Is > b< hep icularly 

described in and by the following state- 
ment: — 

This invention is concerned with improve- 
iO ws in and relating to disposable Sanitary 

\ tp i f - ' r nkO Utl HiOt 

When o! absorb- 

ents currently on the market are thrown into 
water in a water closet bowl, the y tend to 

15 dog the d ' water 1 rem because 
the fibres of the absorbent do not swell/dis- 
perse or dis Ive/ disperse, lucre-fore such 
pit tt iitabie for dispo tl into 

water in a water closet bowl after their use. 

20 By "swell/disperse" we mean that the 
fibres swell on contact with a liquid and as a 
i e contraction caus- 
ing die fibres to um ir^b and eventually 
di perse 5 1 dt it it t ,T ' 

25 we" mean than in addition to the "swell /dis- 
perse'' effect, the fibres partially dissolve in 
the hqi tl ti up the c enwal dis- 

persion. 

The object of this invention is for the 
30 J- irben; of a sanitary napkin t i 

iS f"' 

and storage of menstrua? fluid during its use, 
but will "also dissolve/disperse and swell/ 
disperse quickly when the napkin is thrown 
35 into water in a wsfx closet bowl after use. 
This is achieved by using shore fibres of 
carbom methyl cellulose as the basic 
material of the absorbent. Carboxy methyl 
ido - • ' tbr u vo" m t \?C i 

40 not soluble in. vomer. However, in alkaline 
It M _ s aikai CM* 
D ■ o . 

absorbent of the napkin in this invention. 

[ft* 



one aspect of the present 
i titm - i 1 r 1 at napkin • 

n ?.;d formed from 
a fibrous mass containing; 

(a) at least 1 )<■ by v- t: ht o? carb sj 
methyl ceilntose fibres bavins, a fibre length 

m : cm a degree oi etberiScatioa >f : 
0.15 to 1.50 and an average degree of poly- 
merisation of more, than 100, 

(b) 0 to 30 v ight ot Ikal ne carboxy 
moth J a lulo • fibre; or J 

(c) 0 or less than 70% by weight of short : 
fibres which do not dissolve in or react: with 
alkaline solution, and (2) a solid alkaline agent 
having a pH of below 10 in aqueous solution 
at 0.1 mol concentration and room tempera- 
According s mother as ect f the present 

i ; napkin 

comprising (1) an absorbent pad formed from 
a fibrous mass containing: 

(a) at least 10% bv weight of carboxy 
ra ,d , * !,'?a fibre ieugU 

h in \ cm, r degree 
of 0.10 to 15b and an \ 
polymerisation of more than 100» 

(b) 0 to 30% by weight of alkaline carboxy 
methyl cellulose fibres, and 

<e) 0 or less than 70"'. by weight of short 
fibi > b i dissol ' ' tree in alka- 
% - intion id ' an alMi source compris- 
ing solid alkali carbonate and a solid acid. 

It is nea e absorbent of the 

lapMn to be ba icalb i s ma i t 1 5 
' - t<- U % for this are that a 

fibrous mass - ol we 

< l! t a d <■ t ; s i 

its soft pliability; it has a property of good 
i " r rptioa of re nstrual fluid and good storage 
of bs rl se cf its 

i i 3 also it has x good 
chemical reaction in that it dissolves and dis- 
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, - jth' in v <■ "u • 



, solu- 



It is gencraHy very difficult to convert CMC 
jo carbosv methvl cellulose alkali (hereinafter 
5 called ss' Na-CMC, taking sodium carboxy 
methyl cellulose as die most representative 
of carboxy methvl cellulose alkalis/} quickly, 



10 times, as well as such treatment as heating, 
stirring etc. are necessary. However, when 
the CMC t i s K icts >veii to 

ssk aEtaitn ' 1 ' us Nation tile stand ig 
r for shis js 

15 t ictu t brotis mass b ins u 1 
that CMC short fibres are ehroriy imanglcd 
but without being combined, aad so has large 
void? TIk line jue solution is 
im led.'atd > into the fibrous mass 

20 when it is thrown into an aqueous alkaline 
$ t n te surface area of tfie 

CMC short-fibres contact the solution, and 
« 1 of the librou mas 

to the solution is greatly increased. 

25 CMC short fibres swell quickly when con- 
tacted with an alkai M< us Imam and 
the degree of veiling (hero natter ealletl as 
>S - 1 CMC s I b es it 
tb-o to the decree of etberiikation (hereinafter 

30 ca i te< j 1 . the iengrhs of the 

C.MfJ r ^ linear struc- 

ture is destroyed. As well as swelling, the 
C\H short-i -res react with an atkalme 
sol t oh a because 

35 0 f the change 0 f CMC to Na-CMC. lo sua 
ap, the CM< broi nass k cts to an alka- 
of length, 

- wcllhig, decomposition and dissolution of the 
CMC short fibres. The entanglement of ifte 
40 CMC jort fibr fura t fibroi s ma<s i; 
loosened and even illy the tib h ' 1 ' 
tin the id»m mass dis ' ' isp 

- ; - m the akaiine aqueous 

solution. 

45 i £ has been shown bv experiments that CMC 

10 l\ if' 

tr CM. ■ . ' '- ' " ' k ' ' • 

1 mol 

concentration at m>r rac an 
00 mtcr, pK values are all under these conditions) 
of which is more that 12 e.g. NaOH, but did 
dis<oli for a j same at normal tem- 
perature in saturated "alkaline aqueous soit;- 
U 5 of ndtum nl ° • tK pli of 

55 which Is 11.5. On the other hand, a CMC 
fibrem mass reacts very easily dissolves, 
s in a s neoos solti- 
si< ij of Nail* ' ) pH S 7 at normal tempera- 
tures. Since the alfcalhte agent to be used 
(■ ) < v i h a -ar pkin should tot be harmful 

no trot kaijue a 
sjs NaOH or XaCO s of which die pH is 
h-'Jvr than 10, are dangerous and unfit u 
for ij i 1 -i ►cation. How* 



NaHCO, (pH 8.3} which is not harmful to 65 

e bun i i J ' 

he CMC fibres 
forming the fibrous mass are short fibres of 
fas 1 h has b shown by 

experiments that in a fibrous mass having 70 
fibres more than 1 cm long the fibrous mass 
cioes n t d. oe/effsp » we ! ' li pe 

) lafter referred t geiher as t 
d* pet e in weak alkalis 1 Nation 
of an alkaline agent of pH less than 10, due 75 
to tlit i hi mc f 1 l I s 1 here 

fore, in < i i J r < prompt dis- 

1 L n a per-, ! i M< 'hi i- on, 
n rt jhaiine aq ion of to ilka ine 

aaent of pH less than 10, it is necessary that 80 
the entanglement of the CMC fibres is loose 
and so the length of the CMC fibres is shelter 
than 1 cm. 

Next, the eifcci of DE and average degree 
* p 1 ,-< t r.maft.r eai'cd DP t ! 85 

<he t M< fib J ftbr as ma; on 

■ pi, a ih i J,,' i/d sp 'sibii rs and 

svvclh: :/di [ r ibih'tv of the fibrous mass is 
explained hereunder: 

Rsfeaonship between DE anil Pliability. *» 
On an increase in DE, the pliability is 
reduced and the CMC short fibres become 
harder and thus unfit for ihc absorbent. 
Because of this, there should exist a maximum 
limit value for DE. When the CMC short 95 
fibres become hard, their dehbrntion becomes 
r; • \k The maximum limit value of DE 
is about 1.5. Of course, the smaller the DE, 
ihe better die pliability. 

Relationship between DE and Solubility/ 100 
3 * r i f o u 

On an increase in DE, the degree of reaction 
( CM< fibre t 3 ' ueous solit 

ti ;i mcrcast I'hat is, DE an 
proportional i.e. DE and the soiubiiity/dis- 105 
persibib'ty are. prop tsona! On he other hand, 
, i BE dec t c 'lit 
', u , ih reacsv :s It!* ,i 1 MC rtbr,s an d 
art t 1 ' n. j . ut in dtvit s. and 

the dissolu;ion/d)-:peroon of the fibrous mass 119 
becomes impossible. Thus, there should exist 
a minimum limit for DE. 

Pliability. 



itionship be: 



, DP. 



fragile and ic*e plra&i 
is decreased too much. 



Therefore, if DP H5 



troyed. Ihuy 
iimtt %alue for 



Relation-hip between DP and Solubility/ 

Bispersibiiity. 120 
On a decrease in DP, ihc dispersibility 

Summing up the above, it is necessary to 
D i DP such to ma s- 

tasn uooci pliability and sohihiiity/dispersi- 125 
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hility st) as to make the fibrotts mass suitable 
for the absorbent of the napkin. 

As the alkaline agent is required to be 
present within the napkin, it j? necessary to be 
* k o fd M * be tarried 

with and to be Jacorporated in the naplun 
Also, it is neees an that the alkal agen 
not harmful to th« human b 4y a 
Since the alkaline agent is to be used by 
large combers of people it should always he 
t i in alkali ag nt >s 

' T ! > ' ' iot be u>ed. 
It must also be a weak alkaline agent that 
1 n< k , '■ ria causing put factio* 

lit SOJ Pt ► 1 S ! d , 

lie pll [, en'a b a 

ak is w range L ■ ~ 

it should be a weak alkaline agent such, as- 
NaHCO, of which tiie pH is 8.3', in order to 
i an h pH of h It ,t J isi tl - pt c 
tank within the range of 6—8. 

\\ hen p! d i nampl n !tet closet 
bowl in combination with the solid alkaline 
agent, winch for the reasons discussed above 
has- a pH of below 10, or fee alkali source 
■ j id i , i 

acid, she napkin of the invention is disposable 
by water flushing. 

When the solid carbonate and solid acid 
are used, the turbulence caused in the water 
by in. ub 

dissolution of the absorbent. Tins effect does 
act occur when tile solid alkaline agent is 
h c i of the 

5t the fabroui carb>xs methyl cellulose 
has in that case a dec-roe of cihertfication of 
from 0.15 to 1.50. 
Hsreinusi i £ cribed 1 trj napkins 

oh t. various: con 
bloat ions of absorbent and alkaline agent. 
(!) Son v .i t >), i n' 1 1 

I 1 tlr , 

mass of short-fibres of less than 1 on in 
1 h l I \ > 1 
> ; .th u \ - ,os i o is , it) i, 0 0 i a , 
degree of polymerixifjon of more thou 100, 
< ' in t i but k oi iti "ft 
i 1 i 

perse in alkaln - , nd (b) ; olid 
alkaline tgem of \ t r than 

10 at 0.1 mo! concentration and at room tem- 
perature. 

>X is siapKifi is disp f, thej 
be a defect i e i.he t 1 ' 5 me agent, 

when being thrown into water in a water 
doset bowl, sinks to the bottom of the bowl 
i there, the ^vater in 

s wet does no alkaline i 

short while after thro wine; the alkaline agent 
into the still water. Therefore, in this case, it 
is necessary to make the entire water alkaline 
n th si- itte. th 
- agent t 1 la; ho., ng 
of t u t up i r a uk uml iJk tipper par 
f the svate r be n ka! ne. 



ted bet 



mum DE capable of 
: brou: mass may be 

)b< nt 0.3 of a j > > 
b 1 ih* P 
?r< a j o ei 



As for tin D" o 1 DP f tl ab bent of 
tpi s this paragrap ma: in . 
voire of DF. is 1.50 a af.'ren and siuc 
flic fibrous mass of the ab&orbent is nude of 
defibsrated short fibres. The minimum value 70 
of DE which is as aft: icnti ec he lowest 
DH cap bie of d iispersing the 

fibrous mass <ju i > n, range 
of 0.34-0:7 d 1 *' t > t ' M a c t 
of a norma' 1 DP.; of 75 

note than 500 are called 1 dearee of 
t nation; as illustrated in E*ari 

below. 

Nest, k ws 
psrslbility of 
a decrease it! Dl r and 1 
mass how far the mm 
n - *ti ■ ; 1 - - . 
k,o wakan.loP, 
degree of polymerizatio: 
to less than the normal 
tion. Also hi Example 
pi'^P f the phsbili £ fibrous mass 
.J since 

the tkOuht oi tiw 0 ) o . reduced 93 
when DP is decreased. There are various 
method t; ci e DP Pot istriai pt r- 
poses for tn , ff—t W fibres DP ri 
be arbitrarily c m 1 d w adit mg the dip- 
ping t nc t j NaO.fi 9 : > 
solution m the process of making alkaline cel- 
lulose. i«. i;ha longer the dipping time the 
sraaikr the DP. In Example 2 CMC fibres 
were dipped - : if.0 3 ) and 
the reaalttmt DPs were coutroiied by the 100 
. 1 Ei« 1 « pp a ti n If' 
t v, ebcoas 

5(14 was used as test piece, this cotton-woof 
congregation did nor dissolve/disperse in alka- 
line aqueous solution as mentioned m Example 
1 but it did dissolve/dispefse within about 
two stecoMs after being thrown into NaHCO f 
solution when its DP was decreased tn 243 bv 
d oping .a H l>. for 4^ bouts. Such bain? the 
case it MC )toh mass u 1 dis >* , 
disperse at normal DP but: cn . % -/di t 
at decreased DP. 

^ th ' pet Example 101 arriet 
ioa; ! » tnd out the 1 iti- bich the 
fibrous ma . i k dj persed x ;dw 
to s 1 of its DP 1 1 is i, a red 

but within such a limit of DP that the shape 



of the fibrons 
100—200). The tes 
Example were fibrous 
500 which were dippt 
i tbeir DPt 



~P0O 



mamtained (DP about 
pieces used in this 
nasses of DP more than 
i in H ; 0, for 72 hours 
to the range of about 
the soiubilkv/disperai" 
" " ' s h.a^- 



■ 1 1 Example, a fibro 
mass of DE 0.197 dissolved/dispersed quickly 
D) ! >t 0 

K/dp^f-iPtf 1 
tai d t n be min mi n va ne oi DP 1( w h«cl 
a CMC fibrous mass of DP 100—200 d : • 



pcrsc tin the ran-,,- of DE 

0.197— 0,148 and was about 0.15, 

in which short fit tfnch 
r : J alt t iqi Q 

5 toUmeti arc escnk mixed with he CMC 
,b* ,teu oi i l T h i 
been confirmed in Example 5 ? that the absor- 
i f t ,!d d i /difp e 1 I- tl m 

f - of mixing 

10 ; short fibres is that, il h 

t 3 r h l s . uuch ■ t 'hese 

< v r v ,m tp> r 

than OKI short fibres. 

' agenr to be used ia 
hsorbsttt in this para- 
io be a solid alkaline 
ted before in the para- 
of alkali, Is positively 
body and clothing and 
••f bacteria ia a septic 
trong ah iliac agents 
has'jva.CO t 
ion with the absorbent 
in this paragraph because of their likely 
25 l>az?ard I • agents ot pH 

i % r f t ikdine agents 

t b it v 1 - " 

tbi> paragraph because they ate safe to human 
b < ' i their pH i a septic tank will 

yo ' ,11- Ik 1 r • m i o * - 

for hushing, NaHCO, is one of the most sutt- 



'2; Next, espla -' about a 

i t n ip; i - a spt s a c> nl « mot tri 
. lb » i eh is a fibrous mass made by 
4 , ir > u 3t > weight of alkaline car- 
bra- memvi cellulose fibres, with the fibrous 
mars described tinder (V, above and the same 
alkaline 



As fe 
. mma 
graph, 1 


don with the 


g?aph ei 




i mle - 


; to the hnmai 


CK.S tie 


; cause death 


tank. Y, 


sr this reason 


of pH n 


tore than 10 s 



Th. 



cf t 



dun 



lor 



the 



jal fc_ - 

N — < MC short fibres in 
45 within 30 percent but this mixing has the 
j-fect oi e binding of ti hurt 

br of ih * rb m o m m t 1 > 

been ascertained bv results of a test exercised 
h the Hep) ; hat the p n < * 1 " 
50 fibres of the absorbent which arc bound 
teste her by cuagu! f n Mtual fluid is 
crm • ;vr cent f ti r • " > t d« i 
be . disp . apkin 

in its practical use). '1 Ik experiment regarding 
55 the maximum Derm bl Hiring ratio of 
NaCMC fibre i Huso-a I in Sample 4. 

\ r » are made aixat! 

tanfcarv napkin comprising a combination of 
i i sf c ri n h 

fiO -hort' Ibre. J than 1 cm length of 
, kg oi aha' 
i -0.15 and of 
I , i ( + mu SVt 'i ' h tn 
1 ( I S . " ' 

63 short fibres which do not dfesofce/dfepatse fe 



fkal ot v a l 1 - ' ec eon 
post f ' tl kali carl tte t > o 
acid. 

For seme time after - fc * 
for disposal of die previously mentioned nap- 70 
kin is thrown into the water in a water closet 
bowl the tapper | f the water does not 
change to alkaline state. Therefore, it may 
occur that even when the napkin is thrown 
into water after the aiita pat into 75 

water, the absorbent of the napkin does not 
e n aetse for me because 

absorbs the water of the upper part and, die 
\ ter raving f ate in it 

with alkaline c - • >lu n 5 not take 80 

t j m a.id is 
i in comb v ' bent in 

, h, a large am n f CO gas is 
gaterated bv reaction of the alkali carbonate &5 
md ae'a after ciisfob - a ?itatcs the 
wa < i iht inset bowl ; rb ngt * t % tct 
evenH' to an alkaline state. : 
S the nap* (i < 1 - tN 

,b >rbent airso - /dis r: ntekh because, 90 
when the napkin . hn *n into vater after the 
■ i .tie solu- 
tion Is pumpc<f into the absorbent by CO, 
gas. Additional!--, , iht alkaline source in this 
paragraph has the following features useful 95 
for disp i of n ipkir 

It has an effect of puthing out the men- 
stvoal guid absorbed in the absorbent and 



. ft i: 



e CO.. j 



■ for mV. 



100 



into the absorbent and push out the menstrual 
fluid alrcad orbed h tbsorl 
instead, deliver alkaline solution imo the 
absorbent so thai the ttbsorbettt may be dis- 105 

< 'or i improved 
the reaction between the absorbent and alka- 
line solution because CO, gases generated in 
a 1 iay man ! i ( md com 

linuousiv into 'the absorbent and as a result 110 
of fin?, th ' 1< ibr hem con- 

tacts continuously fresh alkaline solution, 
) j r i p< r 

absorbent M l reu when if tkalinitj of the 
alkaline solution is weak, the absorbent dis- 115 
• Ives/disperscs easib, in the alkaline soiu- 

Also, it has an effect that the absorbent dis- 
solves/disperses in alkaline solution easily even 
when the "order f hrowing-m s re< rsed, and 120 
the tiapkin is thrown into "a water closet bowl 
to the '• li r V , tioi ■ b b re, 

tt p 1 t t» r 1 i 
the alkaline agent, the water soaks into the 
absorbent end, even with the subsequent 125 
throw- in of alkaline agent into water, the 
exchange of the water in the abs rbent with 
alkaline solution does not take place since the 
alkaline so at i sorbeu; 

-. , dispei for a long time. 130 



s 
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Howe', .with the b a ource des ribeci 
ia this paragraph, even when the napkin is 
thrown iota water prior to the. alkali source, 
the j a of a hut an >un f ( * 1 gas 

5 eau^ . of the water in the 

absorbent tfe th Jcah'r > ition and the 
absorbent dissolves/disperse; quickly. 

Also, a A \ i 1 eurce com i i i 
the alkalinity due t< the alkali agen is red » a 

10 and thus reduces the possibility of killing 
bacteria in d pttc tanfc 

Th s all a i s urce s en irelj h arm! s 
bacterias in septic tanks, because pH of tiie 
water n the tit ; bewi nay \ con 

15 trolled within a range of about 7.0—7.5 by 

Sl M < ' the eld to til t if 

alkali carbonate. 

The effects of using alkali source in com- 
bination with the absorbent are norr.;---.-.: 
20 above a a > i mad teinaftei 
j-faout the c 11 carhenai and the solid 
i mposin bis kali s once Of course, 
' h n i id acid harm 
less to human body and clothing should fee 
25 employed ma theii 1 r use sh uld he 

fonTmkted beforehand to make the alkalinity 
?stc , »wl wi tin a range 

of plf do it 'ft--? 5 Pj 
bination of NaHCO, as alkali carbonate- and 
30 citric acid as acid. 

Next, as for the DE of the absorbent of 
t pkin in t graph, the m ion 

1 l f D at v, lie x orhcut cat d - 
solve/disperse is lower than that of DE of 
35 the absorbent of the aforementioned napkin 
(about 03) because the reactivity of the 
■ i - a tproved by CO^ gas. As shown 
raph 6, the DE is about 0.15. The DP 
in this case is a n< mi il degre i of potero 
40 tion i.e. about 500—600 but if the DP is 
decreased lower than norma k " if p Ij 
mentation tht D - further lowered and it 
has been shewn in Exaranle 7 that the DE is 
about 0.10. The fact that the DE of the 
45 absorbent may be decreased by the use of the 
aikah Jt . liability am 

r js fully secured. 
'4 1 Nes ! - arc m3de about a 
sanitary t 1 i rrtprising a a combinadon 
50 of an abso et rhich is i is mass made 
wan ire o up 3 b 
ne earix - I i res with the 
i ' n t ndcr (3) abe-v< tad 

the same alkali source. 
55 Tit. spec £ re of t upkit is that, 
although the effect of mixing Na— CMC is 
same as that f die pret \ 
lapkin t jissolution/dispersK ri 
absorbent i- quickt r positive than 

that of tl mei nkin since 

it li s mr < is n p d 



Next, is illustrated hereunder the Examples 
on which the foregoing explanations are 

EXAMPLE 1 
Experiment on th ffeo DE on the ability 65 
of an £b- : VIC fib 

1 cm length to dissolve/disperse by com- 
bined use of the absorbent and the alkaline 
agent. 

Kind of material. Wood pulp cotton-wool 70 
of dehbrated short fibres. 

urn an »dgi > material. 
One gram in a cylindrical form of 2 
cm ia diameter and 2 era in height. 

State of material. 75 
Under ptessed cone r nor is 
soaked in more than 2/3 parts of the 
cylinder, 

Length of CMC it .ri ' b ; materials. 

Two to 4 millimeters. 80 
DP of material. 500—600. 

CDEof CState of dissolution/ 

CMC) ' dispersion} 

(1) 0.27 No dissolution/dispersion even 

after 30 minutes. 85 

(2) 0.34 Dissolved/dispersed within 

about 2 seconds. 

(3) 0.45 Dissolved/dispersed within 

about 1 second. 

(4) 0.50 Same as above. 90 

(5) 0,70 Same as above. 
T) 0.90 Same as above. 

Comment: The minimum value of DE at 
which the tateri is Ives/di parses is 
between 0.2/ and 0 34, It is about 0.30. 

95 

EXAMPLE 2 

im cf a 
es of DE 

0.2? and DP 564. this DP having been 
dc teased b mmersion in H,0 1 brot 10 
mass being thrown into water in combin- 
ation with alkaline agent. 
Material of DE 0.27 in Example 1 was 

employed in this Experiment, 
Kind of material, size, form and state of 105 

materia! etc. were same as those in 

Example X. 
Weight f material. Five grams. 
Length of CMC short fibres. Two to 4 

millimeters. HQ 
H ; 0 ; . 30 per cent concentration; 500 ce. 
DP at;d DE of material before immersion 

in HA, DE 0,27, DP 564. 
Alkaline agent, NaHCO, 10 crams, 
H*0, 1,000 cc. H5 
Time of dip; i r al Immediately 

after throw i . ■ gent into water 

and stirring up the liquid. 



Time of -Average d 



i tm rs i 


of polytnenzs 


tion/dispersion, 


in HOj 


tioa: DPj 




it 44 


319 


No dissolution/ 




dispersion. 


(2; 48 


243 


Dissolved / dis- 




persed within 






about 2 — 3 






seconds. 


(3) 52 


22? 


Dissolved / dis- 




persed within 






about 1—2 






seconds. 


•f: 56 


213 


Dissolved / dis- 






persed within 






about 1 second. 






Most of materia! 






completely dis- 






solved within 






about I minute. 


(5; 61 


205 


Same as above. 


(f> (>9 


151 


Same as above. 


(T: S3. 


132 


Same as above. 


t¥. 95 


110 


Same as above. 



G mm i frame: r r 4S 1 urs p 
DP 243 and fern this DP, dissolution/dis- 
persion commence? and all the mumis oi 

i > v 1 ' " 

lowest i nil of DP at which d ibili 
suitable f i irhen ispi i s ibout 110. 



EXAMPLE 3 
K, ) ; i '< < I " •' .-ion of a 
libra* nwss of CMC short fibres bemg ot 
Jew DE an i h iving ! >w DP within - mg< 
35 of 100—200 as jv:;;nk of immersion of the 
fibrous mass in HA for 72 hoars. 
Kind, size, form, state etc. of material. 

Sane is th< se in f sample 1. 
Weight of material. Five grams. 
40 Length of CMC short fibres. Two to 4 
millimeters. 
DP of material. 100—200. 
\li , ej H t. gram 

HO 1,000' cc. 
45 Time « dipping 1 iat< Immediately 
a^ter throwing alkaline agent into water 
and stirring op the liquid. 

• DE of (State of dissolution/ 

CMC; dispersion) 
50 ') - J mion/dispsrsio i 

after 30 minutes. 
■2 0.148 Same as- above. 
(3) 0.197 Dissolved / dispersed within 

about 3 seconds. 

55 Comment: It is shown from this that ifc* 
minimum value of DE at which the CMC 
fibrous mass of DP 100—200 iissolv d/d - 
persed fell within a range between 0.197 and 
0.14 S. It is about 0.150, 



EXAMPLE 4 60 
1 Experiment on dar b 
form of the abf 

Ka— CMC short fibres are evenly mixed in 

the absorbent of CMC short fibres. 

Kind, form, weight state etc. of material. &■> 

Same av those in Example 1. 
Length of CMC -» -:i fibres. Two to 4 

millimeters. 
Length of Na-CMC short: fibres. Two to 

l 4 millimeters. ™ 
Alkaline aaent. NaHCO, 10 grams. 
HO 1,000 ... , 

Time f dlppi 1 "* tJ aEel > 

after throwing alkaline agent into water 

and stirring tip the liquid. /5 

(Na-CMC 

mixing ratio f Durability of maintaining 
in C the form of the material; 
10 When HO was soaked in the 

material, its form was not SO 

decomposed. 
20 Same as above. 
30 The. form of the material was 

somewhat destroyed. 
40 The form of the materia? was 85 

completely destroyed . 



Na- 



CMC is mixed at 
ta!v ciesiroved be 
ni h 30 



EXAMPLE 5 50 

j. Experiment on s lubi ty/ pei thiiity of 
the absorbent when "non-reactive" short 
fibres are evenly mixed in the absorbent of 
CMC short fibres. _ 
Kind, size, form, weight, state etc. ei 95 

materia!. Same as those in Example L 
Lena* of CMC short fibres. Two to 4 

^millimeters. 
X.etmh of untreated s.h«rt fibres. two to 6 

millimeters. 100 
Alkaline agent. NaHCO 10 grams. 
11 O 1,000 ee. 

finte i dipping M brtm drttc 

i ei hr tg aikalin t« r 

and stirring up the liquid. 105 

fMixing ratio of 

short fibres" in 

;So!nbi;;tv-D;spersabiiiiV: 
10 Good HO 
20 Good 
30 Good 
40 Good 

50 Hardlt ■ a /dispersed 

but dt p- r i tg the 135 
liquid. 

fiO Same as above. 

70 No d itiot! / dispersion 
even with agitation of the 
liquid. 120 



7 



1334J&78 



7 



Coalmen! : Xv . . • nieaiiy untreated 
s ibre te mixed at 7 i >&orbei 
does aot i rhersfere, the 

practical limit of the chemically untreated 
5 fibres is op to but less than 70%, 

EXAMPLE 6 
Experiment on DE of a CMC short fibre 
absorbent wh i /disperses under 
combined use with an all ii sat - ira 
10 posed of alkali carbonate and add. 

Kind, size, fonts, weight, state etc. of 
material Same as those in Example 1. 
Length of CMC short fibres. Two to 4 
millimeters. 
15 DP o i! , tl ; 10—600 

Alkali carbonate salt NaHCO s 10 grams. 
Acid. Citric acid 5 grams. 
FLO 1,000 cc 

Tit of p > material. Immcdi 
20 after thi wing aM source into water. 

t'DE of < State of dissolution/ 

CMC; dispersion) 
iTi 0.i)4 N< di it n /dispersion even 
after 30 minutes. ' 
25 »'2) 0.14 Same as above. 

(3) 0 D 1/d rsed within 2 

seconds. 

(4) ft 27 Diss Ived/ p j ed within 1 

second. 

30 (5) 0.34 Same as above. 
(6) 0.45 Same as above. 
(?) 0.50 Same as above. 
(8) 0.70 Same as above. 



Sai 



35 



Coo 



mm value of DE falls 
).18 and 0.14. It is 



with a raos*e b 
about 0,15, 

EXAMPLE 7 
Experiment m di n/disper ion of i 

40 tM< ibs i of low DE, having also 
low DP of 100—200 as result of immersion 
of a fibrous ma s f V>V re th 
H.Oj for 72 hours, 

Kind, size, form, weight, state etc of 
45 materia!. Same as those in Example 1. 

Length of CMC short fibres. Two to 4 
"millimeters. 

DP of material 100—200. 

\ kali srbon S T aH( O fo crams 

50 Acid. Citr;c acid 5 »rams. 

(1 O 1,000 co. 

Hme dip pi ' ... 1 Immediately 
alter throwin 1 i i ire; into water. 

{DE of (State of dissolution/ 

55 CMC) dispersion) 

(1) 0.043 No dissolution / dispersion 

even after 30 minutes. 

(2) 0.148 Dissolved / dispersed within 

about 2 seconds. 
60 (3) 0.197 Dissolved / dispersed within 
about 1 second. 



Common ' h - ) > < DI 

within a range between 0.148 and 0.043. It is 
about 0.10. 

Nest, the features cf the napkin are 65 
plot d i ni o lit the. 

Figure 1 is a perspective view of the 
absorbent of the napkin, 

Figure 1 - perspective view 1' the absof- 70 
bent of the naoki) n< * kali source. 

Figure 3 is' a perspective view, partly in 
section, of a napkin ready for use, 

Referri he oh CMC made frt 

celluloses such as wood pulp, Enter pulp etc. 75 
were defibrated to short fibres of less than i 

j i isth i which t ere put t eether and 
entangled ft font & fibrou n litis fibrous 
mass "was then * -J w soci t oirm as 
desired which is the absorbent 2 of the 80 
napkin. 

Figur 2 shows an exa i 
bent "incorporating in itself an alkali source 
consisting of NaHCO, and citric acid. The 
i out 2, wate: t < its tL 83 

he tb fbent pi > 1 fluid from 

Seal ' c s r > 

which NaHCO-i 5 'and citric acid 6 are 
io i k lustra! 

In esse el the first n 1 oi bent. 98 

n ibsotbent td the. alkal , g ar< 

mn . separ let closet 

howi but the incorporation of alkaline agent 
in the napkin is an improved method b which 
he lisposal of the napfca i mvsnienl, 95 

re VE kit the 

absorbent and the alkaline agent are thrown 
away separately, two actions are required, how- 
ever, in cas 

? -he napkin itself 100 
wil ifBce for disposal M cover in case of 
separate throwing of absorbent and alkaline 
agent, it is necessary to increase the quantity 
of alkaline agent to throw in. if the quantity of 
water in the water close; bowl is large. How- 105 
ever, it th j sl i ih " ?or 1 system, 
onh rich a s d quantit t in igent ft 

oi match the quantity of the CMC absorbent 
irrespective of the water quantity, is sufficient 
because the CMC absorbent of the napkin 110 
reacts only to the alkaline solution locally 

netai aside tl kin by f 
alkaline agent to the water which has entered 
into the nap! \ )ere i i feature of 
prompt ds- - n he napkin 115 

because iK ilk lin agen il rives very 
quickly in absence of the eifeci of common ions 
so that the water in the napkii « 1 >l 
line easily to cause a reaction to the CMC 
absorbent: And in addition, when an alkali 120 
source consisting of art alkali carbonate and 
n acid np.1 3 iin m 

of this incorporation system, there is a feature 
of instant anc positive d olarion/dispmtaa 
of the absorl 1 of an increased 125 

reaction of the CMC absorbent to alkaline 
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schujfon, «r account of the generation of a 
lv:>.- uto.xhr of CO. gas. 

In Fiats 3, made oi paper 

reinforced i« t * wrap the 

5 absorbent 2, The seams 8 of the suspender are 
joined together by a water-soluble film 9 of 

si i! i aieoi ol esc It 

devised so that, when the napkin is thrown 
1 5!< >v l tin- w fie it! n t 

JO \u e i opens wide 

and ihet six ib disperses OtH- 

slde -hi- suspender. Bnt in [.hi:; e; ' ' 



this 



eater- s 



uble 



film is not dissolved by perspirat 
.15 'sot it i i f i side of the 

film water-proof or by covering the water- 
soluble film with another water-soluble film, 
one side | < )f, or pat- 

ting on the svater-soluble film a water-proof 
20 materia! which can be decomposed in septic 
tank. The legation of the seam joint of the 
uspender with uer-si Inblt film need not 
to be necessarily on the under side of the 
suspender hut it is more convenient to locate 
25 the seam joint at one edge of the suspender 
because of the location of alkali source to be 
incorporated. This suspender napkin is u> ho 
used by v 

There h no fear of its splitting open by pers- 
30 pint t o t i '> h Fh xr i <m 

ing it is reinforced by CMC impregnation. 
Also these papers do not accumulate in a 
septic tank because CMC reinforcement loses 
its reinforcing Inaction by swelling hi the 
35 septic tank and decomposes in accordance 
with: the decomposition of the paper by 
baa ri n si < po el o obvious 

that the absorbent dissolves/disperses m a 
weak alkaline solution as it is a CMC fibrous 
40 mass and therefore, even when ifee suspender 
itself docs not dissolve in water, is does not 
cause tremble in its disposal in a water closet 
bowl as long ;h the 

prises the area tor part of the volume of the 
45 napkin, dts »lv ii pe es in water. 

In an actual example of the napkin of the 
invention he ah- rben I of napkin was pre- 
- - - nakit t fibrous na ^ 1 - ;r n 
of CMC short fibres 1 of DE 0.50 and DP 
50 MiO made from a raw material of wood pulp, 
into an oval form (15 cms in length, 8 cms in 
width and 2 cms in thickness;. Then, a water- 
material 3 of paper impregnated with 
CMC IS on the 

55 surface was inserted below the absorbent: to 
prove n leak n nial 1 and < i 
of it a btsg 4 made of methyl cellulose film 



iclosing a ilkali soot 5 consisting of 10 
grams of NaffCO, and 5 grams of citric acid 
was placed. Tlie whole unit was wrapped in 60 
a suspender 7 of shoe 50/ 12 cms. Thus a stis- 
- jer napkin w ffit. w'hen this w s 
thrown into ■ „ ' • vater in a water 
closet bowl after use, the water-soluble film 9 
applied to the seam joint 8 of the paper of 65 
the suspender dissolved at first and the sus- 
pender was sp! 1 h i tn 1 
nc irporated in the - penc » Kted B-O 
and sn iciivc * it t ,> >enera ng 
a large quantity of CO.. gas. Subsequently, the 70 
CMC ab rb 1 ution/dis 

petsioi and ccmp teh dispet ed out ide the 
suspender. The time required from the throw- 
in of the napkin lJ 2 iu r <cirst\rs!tjl 
was about 10 minutes. It was then confirmed 75 
that, although th< tspend J >t dissolve/ 
disptrse, it did not cause any trouble in dis- 
posal in the water closet bowl because the 
suspender is a soft thin paper. 



WHAT I CLAIM IS:— 80 
i. A sanitar napkin con .1 an 

absorbent pad formed from a fibrous mats 

containing: 

(a) at least 10% by weight of earboxy 
methyl cellulose fibre? booing a fibre length 85 
of less thm i - t degi I aerification 

of 0.15 to 3 »ree of poh, - 

merisation of more than 100, 

(b) 0 it st> i i |] ae e trboxy 
methyl cellulose fibres, 'and 90 

(c; 0 cr less than 70 .. by weight of shore 
fibres which do no is >r v 

alkaline solution, attd (2) a solid alkaline agent 
having a pH of helow iO in aqueous solution 
at 0.1 mol concentration ;tnd room tempera- 95 
tttrc, 

2, A san tat; nap* » p g an 
b ' 1 1 ioi i from ; fibrous mass 

containing: 

(a) at least 10 s . by weight of earboxy 100 
im -h 1 Hit) it 1 f a a ' > length of 

less than 1 cm, a decree of etherification of 
0.10 to 1.50 and an average degree of poly- 
n a tton of j »r< 1 1 tn 10 a 

;b) 0 to 30s-,. hy weight of alkaline carboscy 105 
methyl cellulose fibres, and 

{c}' 0 or less than 70% by weight of short 
fibres which do nor dissolve in or react with 
alkaline solution; and 

(2) an alkali source comprising solid alkali 110 
carbonate and a solid acid, 

3. A sanitary napkin according to claim I 
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i i t t and alkal m BROOKES & MARTIN, 

ilka agent are wrapped in. paper rein < m 1 I ite u \ fit; 

forced with c.a > pf cellulose. Hi a Ho! - H is 

4- A saaira claim 1 52/54 High Holbotn, 

or 2 suh-tir! 1U 1 bed h-reiti with London W.C.I, 

reference to the • ig drawings. Agents for die AppHcaat. 

M Mi > ■ ijh< , (5 . i i r i i 

Full H 1> fi( I \ t 

ivSneh eopies may be g!»t.aifie<\. 
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